Use of the ionospheric sounder as an aid in HF frequency management has proved to be more successful than the use of ionospheric models, but the disadvantages of cost, airwave pollution, and cumbersomeness of operation prevent its direct, routine use on most communications paths. Instead, we believe that results nearly as good can be obtained with models which are updated by "recent" sounder measurements made on a "nearby" path. The exact meanings of "recent" and "nearby" depend, respectively, on the temporal and spatial correlation of ionospheric properties over long periods of time and over large geographical regions. We describe here the measurement of correlation of Maximum Observable Frequencies, and show how the results may be used to predict the Frequency of Optimum Transmission (FOT) on a path distant from the sounded path.
INTRODUCTION
The traditional tool for HF frequency-management decision-making has been the use of ionospheric models to predict propagation effects. Many such models have been developed; they differ widely in their complexity, range of applicability, and the directness with which their output is applicable to the frequency manager's needs (for example, they might predict ionospheric density profiles, or they might predict the MUF directly). While such predictive models may represent well the average ionosphere, they do not represent the short-term (1-24 hour) fluctuations in ionospheric parameters as well as desired.
More recently, sounders have been used to make direct measurements of propagation conditions on specific communications paths.
The vertical-incidence sounder (VIS) and oblique-incidence sounder (UIS) each has its advantages, and both are capable of measuring the short-term fluctuations which models cannot provide. The main drawbacks to their wide-spread use are cost, pollution of the airwaves, and cumbersomeness of operation.
Because Figure 1 . Figure 2 illustrates three examples of effective-flux comparison for a particular pair of paths: MacDill to Norfolk, and Lejeune to Norfolk. Each of the three plots refers to data acquired during a specific hour of each of a number of days. In Figure 2a , for example, the nine data points refer to data acquired between 0700 and 0800Z on each of nine aays. Figures  2a, 2b , and 2c were chosen to illustrate situations in which the correlation is, respectively, about average, a little better than in most, and worse than in most situations.
For each of the plots in Figure 2 are made with the effective flux which forces MINIMUF to give a MUF whicn agrees with the measured value, then it seems reasonable to expect these forecasts for at least the near future to be better than with the un-updatec MINIMUF. Eftective flux determinations may be made whether on the path for which the forecast is desired, or on some other path. When using an effective flux measured on a path different from the path on which the forecast is desired, it is necessary to use a correlation function similar to those illustrated in Figure 2 to determine the effective flux on the path for which predictions are being made. Figure 4 shows tne rms error between forecast and measured MOFs on the LejeuneNorfolk path as a function of the time delay between forecast and measurement. One curve results from predictions using effective flux measurements from the same path. The calculations for this curve include all data for that path for which both forecast and measurement (within 24 hours) were possible. In this case, the correlation measurements are not involved. The other two curves are derived from forecasts based on effective fluxes measured on two other paths: Driver -Ft. Bragg, and MacDill -Ft. Bragg. In these cases, the corresponding effective fluxes for the Lejeune-Norfolk path were determined from correlation plots of the type illustrated in Figure 2 . These curves must be considered a demonstration rather than a fair test of the technique because the forecasts were based on effective flux correlations derived from the same data. An effective test of the technique will require data acquired over a larger period of time.
FREQUENCY MANAGER'S MUF-FORECASTING PROCtDURL
Management of an HF communications network demands the assignment of frequencies in such a way that the requirements of connectivity, data rates, covertness, etc., are achieved. here we are concerned with only one of the constraints to the assignment process: the requirement that assigned frequencies be at or below the MOF for the assigned communications path. Given a measurement of MOF on a sounded path, we attempt to produce a procedure for determining, with a pre-determined probability of success, the highest frequency which does not exceed the MOF on the communications path. Such a frequency may be called the Frequency of Optimum Transmission, or FOT. So defined, it is not a single quantity, since it depends on the specified probability. We thus speak, for example, of the "90% FOU" for a given path and time, meaning the highest frequency which, with 90% probability, will be below the actual £OF.
The minimum acceptable probability for a deployable communication system depends on the application, but would typically be 80 -95%.
Probability Interval of an Effective Flux Forecast
When the correlation of effective fluxes on a pair of paths is known, as illustrated in Figure 2 , the linear regression fix (equation 1) can be used to infer the effective flux on one path when the effective flux on the other path has been measured. This is not an appropriate effective flux to use for frequency-management purposes however, because there is a 50% probability that the MOF calculated with this effective flux will exceed the actual MOF. Satisfactory communications require a higher probability of success. We therefore consider the probable errors associated with these forecasts an effective flux.
We consider the n measurements X1, X2, . 
